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Abstract
Background
Self-care is vital for patients with heart failure to maintain health and quality of life, and it is even more vital for
those who are also affected by diabetes mellitus, since they are at higher risk of worse outcomes. The literature
is unclear on the influence of diabetes on heart failure self-care as well as on the influence of socio-
demographic and clinical factors on self-care.
Objectives
(1) To compare self-care maintenance, self-care management and self-care confidence of patients with heart
failure and diabetes versus those heart failure patients without diabetes; (2) to estimate if the presence of
diabetes influences self-care maintenance, self-care management and self-care confidence of heart failure
patients; (3) to identify socio-demographic and clinical determinants of self-care maintenance, self-care
management and self-care confidence in patients with heart failure and diabetes.
Design
Secondary analysis of data from a multicentre cross-sectional study.
Setting
Outpatient clinics from 29 Italian provinces.
Participants
1192 adults with confirmed diagnosis of heart failure.
Methods
Socio-demographic and clinical data were abstracted from patients’ medical records. Self-care maintenance,
self-care management and self-care confidence were measured with the Self-Care of Heart Failure Index
Version 6.2; each scale has a standardized score from 0 to 100, where a score <70 indicates inadequate self-
care. Multiple linear regression analyses were>performed.
Results
Of 1192 heart failure patients, 379 (31.8%) had diabetes. In these 379, heart failure self-care behaviours were
suboptimal (means range from 53.2 to 55.6). No statistically significant differences were found in any of the
three self-care measures in heart failure patients with and without diabetes. The presence of diabetes did not
influence self-care maintenance (p = 0.12), self-care management (p = 0.21) or self-care confidence (p =
0.51). Age (p = 0.04), number of medications (p = 0.01), presence of a caregiver (p = 0.04), family income (p
= 0.009) and self-care confidence (p < 0.001) were determinants of self-care maintenance. Gender (p = 0.01),
number of medications (p = 0.004) and self-care confidence (p < 0.001) were significant determinants of self-
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care management. Number of medications (p = 0.002) and cognitive function (p < 0.001) were determinants
of self-care confidence.
Conclusions
Self-care was poor in heart failure patients with diabetes mellitus. This population needs more intensive
interventions to improve self-care. Determinants of self-care in heart failure patients with diabetes mellitus
should be systematically assessed by clinicians to identify patients at risk of inadequate self-care.
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ABSTRACT 
Background. Self-care is vital for patients with heart failure to maintain health and quality of life, 
and it is even more vital for those who are also affected by diabetes mellitus, since they are at 
higher risk of worse outcomes. The literature is unclear on the influence of diabetes on heart failure 
self-care as well as on the influence of socio-demographic and clinical factors on self-care. 
Objectives. 1) To compare self-care maintenance, self-care management and self-care confidence 
of patients with heart failure and diabetes versus those heart failure patients without diabetes; 2) to 
estimate if the presence of diabetes influences self-care maintenance, self-care management and 
self-care confidence of heart failure patients; 3) to identify socio-demographic and clinical 
determinants of self-care maintenance, self-care management and self-care confidence in patients 
with heart failure and diabetes. Design. Secondary analysis of data from a multicentre cross-
sectional study. Setting. Outpatient clinics from 29 Italian provinces. Participants. 1,192 adults 
with confirmed diagnosis of heart failure. Methods. Socio-demographic and clinical data were 
abstracted from patients’ medical records. Self-care maintenance, self-care management and self-
care confidence were measured with the Self-Care of Heart Failure Index Version 6.2; each scale 
has a standardized score from 0 to 100, where a score < 70 indicates inadequate self-care. Multiple 
linear regression analyses were performed. Results. Of 1,192 heart failure patients, 379 (31.8%) 
had diabetes. In these 379, heart failure self-care behaviours were suboptimal (means range from 
53.2 to 55.6). No statistically significant differences were found in any of the three self-care 
measures in heart failure patients with and without diabetes.  The presence of diabetes did not 
influence self-care maintenance (p = 0.12), self-care management (p = 0.21) or self-care confidence 
(p = 0.51). Age (p = 0.04), number of medications (p = 0.01), presence of a caregiver (p = 0.04), 
family income (p = 0.009) and self-care confidence (p <.001) were determinants of self-care 
maintenance. Gender (p = 0.01), number of medications (p = 0.004) and self-care confidence (p 
<.001) were significant determinants of self-care management. Number of medications (p = 0.002) 
and cognitive function (p <.001) were determinants of self-care confidence. Conclusions. Self-care 
was poor in heart failure patients with diabetes mellitus. This population needs more intensive 
interventions to improve self-care. Determinants of self-care in heart failure patients with diabetes 
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mellitus should be systematically assessed by clinicians to identify patients at risk of inadequate 
self-care. 
CONTRIBUTION OF THE PAPER 
 
What is already known? 
- Self-care is fundamental for patients with heart failure and patients with diabetes mellitus to 
improve health outcomes and quality of life. 
- Patients with heart failure and concomitant diabetes mellitus are at higher risk of adverse events. 
What this paper adds? 
- The presence of diabetes mellitus itself does not influence self-care of heart failure patients and no 
differences in self-care exist between those heart failure patients with and without diabetes mellitus. 
- Self-care maintenance, self-care management and self-care confidence are poor in heart failure 
patients with diabetes but not poorer than that of heart failure patients without diabetes. 
- Patients with heart failure and diabetes who are taking more medications are at risk of poor self-
care management but they reported better self-care maintenance and self-care confidence. 
What implications for practice and research? 
- Heart failure patients with and without diabetes need more intensive interventions to improve 
heart failure-related self-care. 
- Age, gender, the presence of a caregiver, family income, cognitive function and number of 
medications should be considered by clinicians to identify heart failure patients with diabetes at 
higher risk of poor self-care. 
- Further studies are needed: to describe diabetes-related self-care in patients with heart failure and 
diabetes mellitus; to assess if the presence of heart failure could affect diabetes-related self-care in 
patients with heart failure and diabetes mellitus; and to estimate the effect of diabetes-related self-
care on health outcomes of patients with heart failure and diabetes mellitus. 
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INTRODUCTION 
Heart failure is a pandemic syndrome that affects approximately the 1-2% of the general 
adult population worldwide (McMurray et al., 2012, Yancy et al., 2013). Heart failure generally 
affects older adults who suffer from multiple co-morbid and chronic conditions (Dickson et al., 
2011, Go et al., 2014, Mozaffarian et al., 2015, Salive, 2013). Diabetes mellitus is one of the most 
common co-morbid conditions; between 30% and 47% of heart failure patients also have diabetes 
mellitus (Cha et al., 2012, Dunbar et al., 2014, Dungan et al., 2013, Handelsman et al., 2015, 
Jowsey et al., 2014, Rosland et al., 2010). Diabetes mellitus represents an important risk factor both 
to the development of heart failure and in triggering worse heart failure outcomes (Dungan et al., 
2013, McMurray et al., 2012, Schmitt et al., 2014, Williams et al., 2014, Yancy et al., 2013). In fact, 
heart failure patients with diabetes mellitus have a 40% to 80% increased risk of mortality and a 
1.6-fold increased relative risk of hospitalisation compared to those without diabetes mellitus 
(Dunbar et al., 2014). These issues negatively impact quality of life and healthcare costs. Because 
heart failure and diabetes mellitus are increasing in prevalence, more and more patients in the future 
will be affected by concomitant heart failure and diabetes mellitus (Dunbar et al., 2014, Go et al., 
2014, Jowsey et al., 2014, Piette et al., 2013, Steventon et al., 2013). 
Self-care is considered a cornerstone of heart failure and diabetes mellitus treatment 
(Dickson et al., 2011, Dunbar et al., 2014, Pare et al., 2010). Self-care was defined as “a process of 
maintaining health through health promoting practices and managing illness” (Riegel et al., 2012) 
(p. 195) and includes three dimensions: self-care maintenance, self-care monitoring, and self-care 
management. Self-care maintenance is the process of maintaining emotional and physical stability 
when ill. Self-care monitoring is the process of vigilance over signs and symptoms of illness 
exacerbation. Self-care management is the process of  intervening when illness exacerbation is 
detected (Riegel et al., 2012). Each dimension of self-care is influenced by self-care confidence 
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defined as “the ability to perform a specific action and to persist in performing that action despite 
barriers” (Riegel et al., 2012)(p. 201). In heart failure, self-care reduces hospitalization rates (Kato 
et al., 2013), health-care costs (Hamar et al., 2015) and mortality (Smith et al., 2014), and improves 
quality of life (Clark et al., 2015). In diabetes mellitus, self-care improves metabolic control 
(Walker et al., 2014, Yuan et al., 2014) and quality of life (Chao et al., 2015, Kargar Jahromi et al., 
2015) and reduces cardiovascular risk (Powers et al., 2015, Sicuro et al., 2014), hospitalizations 
(Adepoju et al., 2014) and disease-related complications (Kargar Jahromi et al., 2015, Shreck et al., 
2014, Williams et al., 2014). Unfortunately, self-care is suboptimal in both heart failure and 
diabetes mellitus patients (Cha et al., 2012, Dunbar et al., 2014, Dungan et al., 2013, Jaarsma et al., 
2013, Kato et al., 2013, Kerr et al., 2007, Riegel et al., 2009, Saleh et al., 2014, Ware et al., 2006), 
and when more than one illness is active, self-care becomes particularly challenging (Gallacher et 
al., 2011, Schmitt et al., 2014). In fact, in heart failure patients, it has been shown that having 
comorbid conditions impairs self-care confidence (Buck et al., 2015). When self-care confidence is 
impaired, self-care is lower (Riegel et al., 2011, Vellone et al., 2015). The same process has been 
shown in diabetes mellitus patients (Grinslade et al., 2015, Walker et al., 2014, Wardian and Sun, 
2014, Wardian and Sun, 2015).  
To our knowledge, no studies have been conducted comparing self-care maintenance, 
management and confidence in patients with heart failure and diabetes mellitus to those with only 
heart failure. It was assumed that the presence of diabetes mellitus could make heart failure self-
care more difficult (Cha et al., 2012, Dunbar et al., 2014). However, it has never been empirically 
demonstrated that the presence of diabetes mellitus influences heart failure self-care. Prior studies 
conducted in heart failure patients (Clark et al., 2014, Cocchieri et al., 2015, Oosterom-Calo et al., 
2012) have shown that sociodemographic (e.g., male gender) and clinical variables (e.g., shorter 
illness duration) may be determinants of poor self-care but these determinants have not been 
described in heart failure patients with diabetes mellitus. Knowing the determinants of self-care 
may be useful to tailor interventions in this specific population. Therefore, the aims of this study 
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were to: 1) compare self-care maintenance, self-care management and self-care confidence in heart 
failure patients with diabetes mellitus versus those without diabetes mellitus; 2) estimate if the 
presence of diabetes mellitus in patients with heart failure influences self-care maintenance, self-
care management or self-care confidence of heart failure patients; and 3) identify sociodemographic 
(age, gender, education, marital status, family income, employment, caregiver support) and clinical 
(presence of diabetes complications, comorbidity, number of medications taken by patients, 
cognitive status, duration of illness, New York Heart functional class) determinants of self-care 
maintenance, self-care management and self-care confidence in patients with heart failure and 
diabetes. 
 
METHODS 
Design 
A secondary analysis was conducted using data from a multicentre cross-sectional 
observational study. The aim of the parent study was to describe heart failure patients’ self-care and 
caregiver contributions to patient self-care in the Italian population (Cocchieri et al., 2015, Vellone 
et al., 2015). The Institutional Review Board of each centre where patients were recruited approved 
the study. All participants provided informed consent. 
Sample and setting 
In the parent study (Cocchieri et al., 2015, Vellone et al., 2015) a convenience sample of 
1,192 adults with heart failure was enrolled across 29 Italian provinces. Criteria for patient 
selections were:  patient age ≥ 18 years and diagnosis of heart failure confirmed by echocardiogram 
and clinical evidence according to international guidelines (McMurray et al., 2012). Patients were 
excluded if they had experienced an acute coronary event in the preceding three months or if they 
had frank dementia. 
In this paper, the whole sample of 1,192 patients was used to study if the presence of 
diabetes mellitus was associated to self-care maintenance, self-care management and self-care 
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confidence of heart failure population. To the same aim, a sensitivity analysis, an adjunctive 
analysis done to check the robustness of previous results (Ding and VanderWeele, 2016), was 
conducted to assess for possible distortions due to other co-morbid conditions. Sensitivity analysis 
was performed on a subsample of 459 patients who had only heart failure (n=339) or only heart 
failure and diabetes (n=120). In other words, in this sensitivity analysis we excluded all patients 
who had a disease other than heart failure and diabetes. Finally, a subsample of 379 patients with 
heart failure and diabetes mellitus (including those with other comorbid conditions) was extracted 
from the whole sample of 1,192 to identify sociodemographic and clinical determinants of self-care 
maintenance, self-care management and self-care confidence in patients with both the diseases. 
Detailed information on the analyses performed are provided below. 
Data collection and Instruments 
Participants were recruited during outpatient visits. For the purpose of this study the 
following instruments were used in analysis. 
The Self-Care of Heart Failure Index Version 6.2 (Barbaranelli et al., 2014, Riegel et al., 
2009) is an instrument used worldwide to measure heart failure self-care. The Self-Care of Heart 
Failure Index is composed by three scales that measure self-care maintenance, self-care 
management and self-care confidence. The self-care maintenance scale (10 items) measures how 
often patients monitor their weight and check their ankles for swelling and how often they adhere to 
behaviours recommended in clinical guidelines such as taking medications regularly or exercising. 
The self-care management scale (6 items) measures the ability of patients to evaluate signs and 
symptoms of a heart failure exacerbation, to implement remedies in response to signs and 
symptoms and then, to evaluate the effectiveness of those remedies in controlling an illness 
exacerbation. The self-care confidence scale (6 items) measures task-specific confidence about the 
ability to manage the processes of self-care. The Self-Care of Heart Failure Index has been 
demonstrated to be valid and reliable in the American (Barbaranelli et al., 2014, Riegel et al., 2009) 
and Italian (Vellone et al., 2013) populations. In the Italian context, construct validity of the 
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individual scales, tested with confirmatory factor analysis showed the following supportive fit 
indices: comparative fit index = .92 (values > .90 are considered acceptable model fit) and root 
mean square error of approximation = .05 (values ≤.06 indicate acceptable model fit) for the self-
care maintenance scale; comparative fit index = .95, root mean square error of approximation = .07 
for the self-care management scale; comparative fit index  = .99, root mean square error of 
approximation  = .02 for the self-care confidence scale. Internal consistency (all coefficients > 0.70) 
and test-retest reliability (all intra-class correlation coefficients > 0.80) were supported as well 
(Barbaranelli et al., 2014, Vellone et al., 2013). Each Self-Care of Heart Failure Index item uses a 
Likert type format for responses and a total standardized 0 – 100 score is obtained from each of the 
three scales (self-care maintenance, self-care management and self-care confidence). Higher scores 
indicate better self-care. A score > 70 is considered adequate self-care (Riegel et al., 2009). 
Patients’ socio-demographic data including age, gender, education, marital status, family 
income, employment status and caregiver support were collected with a questionnaire developed by 
the research team. Clinical data such as medications taken by the patient, heart failure duration, 
body mass index, New York Heart Association functional class, ejection fraction, alcohol 
consumption, and smoking habits were collected by medical record review. Comorbid conditions 
were measured using the Charlson Comorbidity Index (Charlson et al., 1987). The Charlson 
Comorbidity Index is a widely used instrument that evaluates the presence of 19 common diseases. 
Higher Charlson Comorbidity Index scores indicate higher comorbidity. Its predictive validity in 
the Italian population is supported by previous results (Di Bari et al., 2006, Monami et al., 2007). 
The Mini Mental State Examination was used to assess cognitive abilities (Folstein et al., 1975). 
Mini Mental State Examination has been shown to be valid and reliable in the Italian context (Cossa 
et al., 1997, Cossa et al., 1999). Mini Mental State Examination scores range from 0 to 30 with 
higher scores indicating better cognition. 
Data analysis  
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Data analysis was conducted in five steps according to study aims. First, medians, 
interquartile ranges, means, standard deviations and frequencies, were used to describe 
sociodemographic and clinical characteristics of heart failure patients with diabetes versus those 
without diabetes. Second, a comparison of sociodemographic and clinical characteristics of heart 
failure patients with diabetes mellitus versus heart failure patients without diabetes mellitus was 
performed. In this comparison, we used the Chi-square test or the Fisher exact test for categorical 
data, and the Wilcoxon rank-sum test for continuous data.  
Third, we compared self-care maintenance, self-care management and self-care confidence 
scores between heart failure patients with diabetes versus those without diabetes. This comparison 
was performed adjusting for sociodemographic and clinical variables known to influence self-care 
maintenance, management and confidence (Bidwell et al., 2015, Clark et al., 2014, Cocchieri et al., 
2015, Tsai et al., 2015) and those variables that were significantly different between heart failure 
patients with diabetes and heart failure patients without diabetes. The variables that were used to 
adjust the above comparison were: age, gender, Charlson Comorbidity Index score, number of 
medications, employment status, Mini Mental State Examination score, caregiver presence, 
education, months of illness, New York Heart Association functional class, number of 
hospitalizations in the last year, and alcohol consumption.  
Fourth, in order to know if the presence of diabetes influenced self-care maintenance, self-
care management and self-care confidence, three multiple linear regression analyses were 
performed on the whole sample of 1,192 patients. In these regression models self-care maintenance, 
management and confidence scores were regressed on the following variables: age, gender, 
Charlson Comorbidity Index score, number of medications, employment status, Mini Mental State 
Examination score, caregiver presence, education, months of illness, New York Heart Association 
functional class, number of hospitalizations in the last year, alcohol consumption and the presence 
of diabetes. In the regression on self-care maintenance and self-care management, another variable 
added to the model was self-care confidence, since theoretically self-care confidence influences 
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both self-care maintenance and self-care management (Riegel and Dickson, 2008, Riegel et al., 
2015). Also, in this step, in order to exclude possible distortions of the influence of other comorbid 
conditions besides diabetes on self-care maintenance, management and confidence, a sensitivity 
analysis was conducted. In this sensitivity analysis the same multiple linear regression analyses 
were performed in a subsample of 459 patients with only heart failure or only heart failure and 
diabetes. In this sensitivity analysis we excluded the Charlson Comorbidity Index score from the 
regression models since patients of this analysis had no other condition except for heart failure or 
diabetes.  
Fifth, in order to identify sociodemographic and clinical determinants of self-care 
maintenance, self-care management and self-care confidence in patients with heart failure and 
diabetes mellitus (aim 3) three multiple linear regression analyses were performed. The following 
variables were included in each model: age, gender, diabetes complications, Charlson Comorbidity 
Index score, number of medications taken by patients, employment status, Mini Mental State 
Examination score, presence of a caregiver, family income, and duration of illness. In the regression 
analyses on self-care maintenance and self-care management, the self-care confidence score were 
also included as determinant since, as specified above, self-care confidence influences self-care 
maintenance and management (Siabani et al., 2016, Vellone et al., 2015). Parameter estimates in 
these models were combined, according to Rubin (Rubin, 1987), after multiple imputation using a 
Markov chain Monte Carlo method, performed to account for missing data in the number of 
medications and other variables (maximum 4%). Medications were not collected in all centers so 
533 patients (44.7%) had missing data on this variable. Thus, we assumed that data were missing at 
random, since clearly the missing data were not related to the outcome itself. For imputation we 
assumed multivariate normality and considered sociodemographic and clinical characteristics of 
patients besides self-care maintenance, management and confidence (20 imputed data sets, MI SAS 
procedure, SAS version 9.4). Sensitivity analyses were performed adopting different imputation 
methods and similar results were found. 
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RESULTS 
Sociodemographic and clinical characteristics of the entire sample (1,192 patients) have 
been previously published (Cocchieri et al., 2015). In brief, the overall sample had a mean age of 72 
years (standard deviation = 11) and 58% of them were male. The New York Heart Association 
functional class was III or IV for those with systolic dysfunction (40% of the sample, mean ejection 
fraction 44.6%, standard deviation = 10.9). Among the 1,192 patient included in the parent study, 
379 (31.8%) were affected by diabetes mellitus. Table 1 shows sociodemographic characteristics of 
heart failure patients with and without diabetes mellitus. The two subgroups were similar in gender, 
marital status, family income, and caregiver presence, but patients with diabetes were significantly 
older, less well educated, and more likely to be unemployed or retired than patients without 
diabetes. 
Clinically, patients with diabetes mellitus were similar to those without diabetes in body 
mass index, ejection fraction, and most comorbidities. However, heart failure patients with diabetes 
had more sleep apnea (p = 0.003), anemia (p = 0.023), COPD (p <.001), renal disease (p <.001) and 
prior myocardial infarction (p = 0.014) than those without diabetes. Furthermore, the patients with 
heart failure and diabetes had heart failure for a longer period of time, had a higher co-morbidity 
severity score, took more medications, and had worse cognition, poorer New York Heart 
Association functional class, more frequent hospitalizations compared to those without diabetes 
(Table 2). 
Self-care maintenance, self-care management and self-care confidence scores, on average,  
were inadequate in both subgroups of patients (means range from 53.2 to 55.6), considering that a 
cut-off score on the Self-Care of Heart Failure Index > 70 is considered adequate self-care (Riegel 
et al., 2009). As shown by Figure 1, none of these self-care scores were statistically different 
between heart failure patients with versus those without diabetes mellitus (aim 1; self-care 
maintenance p = 0.23, adjusted p = 0.13; self-care management p = 0.98, adjusted p = 0.21; self-
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care confidence p = 0.87, adjusted p = 0.51). Accordingly, no statistically significant associations 
were found between the presence of diabetes and self-care maintenance (parameter estimate = 1.93; 
confidence interval 95% = -0.55 to 4.43; p = 0.13; r-square = 0.35), self-care management 
(parameter estimate = 2.61; confidence interval 95% = -1.54 to 6.56; p = 0.21; r-square = 0.39) or 
self-care confidence (parameter estimate = 1.24; confidence interval 95% = -1.75 to 4.24; p = 0.51; 
r-square = 0.20) after adjusting for age, gender, Charlson Comorbidity Index  score, number of 
medications, employment status, Mini Mental State Examination score, caregiver presence, 
education, months of illness, New York Heart Association functional class, number of 
hospitalizations in the last year, and alcohol consumption (aim 2). In the sensitivity analysis 
performed selecting patients with only heart failure (n=339) and those with only heart failure and 
diabetes mellitus (n=120), no statistically significant associations were found between self-care 
maintenance (parameter estimate = -0.73; confidence interval 95% = -5.13 to 3.66; p = 0.74; r-
square = 0.41), self-care management (parameter estimate = -1.11; confidence interval 95% = -9.37 
to 7.14; p = 0.78; r-square = 0.39), self-care confidence (parameter estimate = -1.16; confidence 
interval 95% = -7.29 to 4.97; p = 0.70; r-square = 0.19) and the presence of diabetes (aim 2). 
Results of the three multiple regression analysis, performed to identify sociodemographic 
and clinical determinants of the three self-care scales in heart failure patients with diabetes (aim 3) 
are reported in Table 3. Age (p = 0.04), number of medications (p = 0.01), presence of a caregiver 
(p = 0.04), family income (p = 0.009) and self-care confidence (p <.001) were significant 
determinants of self-care maintenance, explaining 34% of the variance in scores. Particularly, 
number of medications (parameter estimate = 0.90) and self-care confidence (parameter estimate = 
0.34) were positively associated with self-care maintenance while age (parameter estimate = -0.20), 
presence of a caregiver (parameter estimate = -3.43) and family income (parameter estimate = -
1.69) showed a negative association. Gender (p = 0.01), number of medications (p = 0.004) and 
self-care confidence (p <.001) were significant determinants of self-care management, explaining 
53% of the variance in scores. Gender (parameter estimate = -5.42) and number of medications 
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(parameter estimate = -1.53) were negatively associated to self-care management. Otherwise, self-
care confidence (parameter estimate = 0.71) was positively associated with it. Number of 
medications (p = 0.002) and Mini Mental State Examination score (p <.001) were significant 
determinants of self-care confidence, explaining 20% of the variance in scores. Specifically, both 
number of medications (parameter estimate = 1.80) and Mini Mental State Examination score 
(parameter estimate = 1.26) were positively associated with self-care confidence. 
 
 
DISCUSSION 
To our knowledge, this is the first study considering self-care maintenance, self-care 
management and self-care confidence in heart failure patients with diabetes mellitus and identifying 
determinants of these three self-care dimensions in this population. We identified several significant 
clinical and sociodemographic determinants of self-care maintenance and self-care management.  
However, our results showed that self-care confidence had the highest effect in both the models 
explaining respectively self-care maintenance and self-care management. This result confirms 
available evidence showing that self-care confidence greatly influences  self-care maintenance and 
self-care management also in this group of heart failure patients with diabetes (Dickson et al., 2013, 
Riegel et al., 2011, Vellone et al., 2015). This finding further supports the situation specific theory 
of heart failure self-care (Riegel et al., 2015), and the middle range theory on self-care of chronic 
illness which specify that self-care confidence influences both self-care maintenance and self-care 
management (Riegel et al., 2012). 
We found that being older, taking fewer medications, having a caregiver, having higher 
family income and lower self-care confidence are risk factors for poor self-care maintenance in 
heart failure patients with diabetes. It is not surprising that older age is a risk factor, as previous 
studies have shown that the aging process imposes limitations in self-care maintenance (Bidwell et 
al., 2015, Buck et al., 2015, Hajduk et al., 2013). The number of medications as well as the number 
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of hospital admissions could make patients think that they are very ill, driving them consequently to 
perform better self-care maintenance. In fact, it has been shown in other studies that heart failure 
patients delay engaging in self-care maintenance and self-care management until they feel worse 
and start to have exacerbations more frequently (Siabani et al., 2016, Tsai et al., 2015). Similar 
results have been found in studies of treatment adherence, an element of self-care maintenance 
(Conn et al., 2009, Riegel et al., 2012). The presence of a caregiver was associated to poorer self-
care maintenance in the parent study also (Cocchieri et al., 2015). As argued before, this finding 
could be explained by the fact that the caregiver is more likely to be present when patients have a 
severe and disabling exacerbation (Bidwell et al., 2015, Clark et al., 2014, Vellone et al., 2014). 
Thus, self-care maintenance may be poorer when the caregiver is present because the general 
condition of the patient was poorer, requiring caregiver intervention. In other words, it seems that 
caregivers are more present in patients’ lives when they need to assist with self-care. Family income 
was not a predictor of self-care maintenance in the heart failure general population (Cocchieri et al., 
2015), but it was a predictor in those with both conditions. This finding could be explained by the 
significant difference in family income between the two groups. We found that income was lower in 
heart failure patients with diabetes. However, it is surprising that the direction of this relationship 
suggests that lower income may accentuate disease-related distress and reduce the ability to access 
care and to perform complex self-care behaviours (Pandit et al., 2014). We suspect that patients 
with higher incomes pay less attention to a healthy lifestyle and preventive behaviours perhaps 
because of a demanding lifestyle or because of feeling like they have the resources to face a health 
problem if it occurs. This finding should be investigated by further by studying the relationship 
between family income and self-care maintenance in heart failure patients with diabetes. 
Being male, taking more medications and having low self-care confidence were risk factors 
for inadequate self-care management. Some previous studies conducted on heart failure general 
population have shown that females may perform better self-care maintenance and self-care 
management than males (Cocchieri et al., 2015, Vellone et al., 2016). This prior result is supported 
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in this group of patients with heart failure and diabetes. However, other studies did not found 
differences in self-care maintenance and management between male and female patients (Lee et al., 
2009). Thus, this issue should be further investigated in heart failure population. The number of 
medications was not a significant predictor of self-care management in the parent study (Cocchieri 
et al., 2015), suggesting that this variable might become important only when patients are grappling 
with both heart failure and diabetes mellitus. Patients with diabetes often need to manage a complex 
medication plan and to titrate their insulin or oral glucose lowering medications (Nagrebetsky et al., 
2013, Silva and Bosco, 2015). The addition of heart failure medicines could make it even more 
difficult for heart failure patients with diabetes to perform self-care management. It appears that the 
number of medications becomes important when multiple medications are prescribed and self-care 
management becomes more complex. 
Finally, taking fewer medications and having compromised cognition were determinants of 
poor self-care confidence in heart failure patients with diabetes. Both of these variables were 
determinants of self-care confidence in heart failure patients (Cocchieri et al., 2015) (Vellone et al., 
2016). On one side, the influence of cognition on self-care confidence is not surprising. Our results 
confirm prior studies showing that heart failure patients with cognitive impairment have lower self-
care maintenance and self-care management (Cocchieri et al., 2015, Hajduk et al., 2013, Harkness 
et al., 2014, Vellone et al., 2015). On the other side, although these results support those of previous 
studies (Dickson et al., 2013, Vellone et al., 2015), it is not immediately clear why patients taking 
more medications have higher self-care confidence. The most likely explanation is that the number 
of medications could be a surrogate for experience, making patients feel more confident in their 
ability to perform self-care and to manage the disease. However, this issue needs further 
investigation. 
The variance explained by the tested models ranged from 20% to 53%. Although these 
levels are adequate, results suggest that other variables might explain self-care maintenance, self-
care management and self-care confidence in this population. These results confirm that self-care of 
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chronic illness is a complex and multidimensional phenomenon and that many factors should be 
taken into account for its full comprehension (Riegel et al., 2012). The number of medications taken 
by patients was positively associated to self-care maintenance and self-care confidence but 
negatively associated to self-care management. Considering that the number of medications was not 
a predictor of self-care management in the general heart failure population, this unique finding is 
relevant in these patients, as discussed above. Except for this specific result, overall the 
determinants of heart failure-related self-care maintenance, self-care management and self-care 
confidence were very similar in patients with heart failure and diabetes compared to those in the 
general heart failure population (Cocchieri et al., 2015, Siabani et al., 2016).  
Our results suggests that the presence of diabetes itself does not change the predictors of 
adequate self-care. In fact, we found no significant influence of having diabetes mellitus on heart 
failure self-care. This finding, confirmed by the analysis including only patients without other 
comorbidities, could be interpreted in two ways. Heart failure patients with diabetes perform heart 
failure-related self-care just as well as those without diabetes despite being more clinically 
compromised. Or, heart failure patients with diabetes are at higher risk for worse outcomes than 
heart failure patients without diabetes so they should perform better heart failure-related self-care, 
but they did not. Both interpretations could be relevant. It is not immediately clear why no 
differences were found, but previous studies demonstrated that patients with multiple co-morbidities 
focus on one illness for various reasons. They may pay more attention to the disease perceived as 
more critical or severe or for the disease they have had for a longer period of time (Dickson et al., 
2013, Dickson et al., 2011). For this reason, it is possible that patients with both heart failure and 
diabetes pay the same attention to heart-failure related self-care. Based on our results, we are not 
able to state if the presence of heart failure influences diabetes-related self-care maintenance, self-
care management and self-care confidence in patients having both diseases. It is also possible that 
self-care for heart failure and diabetes overlaps for some behaviours and therefore self-care differs 
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little for the two diseases. Further research is needed to understand how patients with both illnesses 
choose to focus their attentions (Cha et al., 2012, Dunbar et al., 2014). 
Patients with heart failure and diabetes were significantly older, more likely to be 
unemployed or retired, and less educated than heart failure patients without diabetes. This result is 
not surprising; previous investigators also found that diabetes mellitus is associated with lower 
educational level and more frequent unemployment (Nicolucci et al., 2013, Peyrot et al., 2013). 
Heart failure patients with diabetes also had more co-morbid conditions. This finding confirms prior 
research showing that patients with heart failure and diabetes are more clinically compromised and 
more likely to be hospitalized than heart failure patients without diabetes (Dunbar et al., 2014). This 
sociodemographic and clinical profile of heart failure patients with diabetes suggests that self-care 
is vital for this sub-group of heart failure patients if they are to avoid complications (Cha et al., 
2012, Ware et al., 2006).  
Limitations 
This study has several limitations. The convenience sample, the cross-sectional nature of the 
study, and the secondary analysis are limitations. Particularly, as a secondary analysis, many 
important variables describing diabetes were unavailable for analysis. A description of diabetes-
related self-care behaviours also was missing. Variables affecting self-care such as anxiety and 
depression, which can be modifiable targets of intervention, were not available to be included. 
Finally, self-care was self-reported, which might not reflect actual self-care behaviours. Another 
limitation is that we considered the number of medications as a predictor of self-care management 
even though self-care management may include taking medications (e.g., diuretics) in order to 
relieve symptoms. Longitudinal studies are needed to understand if self-care management predicts 
the number of medications taken or vice-versa. However, in this study an inverse relationship was 
found between these variables: more medications, less self-care management. A strength of the 
study is that this is the first study describing self-care maintenance, self-care management and self-
care confidence in patients with heart failure and diabetes mellitus.  
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CONCLUSIONS 
Self-care is poor in heart failure patients with diabetes, as in the general heart failure 
population, and they need more intensive interventions to improve self-care. Elements of the 
sociodemographic and clinical profile can be used to identify patients at risk of poor self-care. We 
recommend that clinicians systematically evaluate these risk factors to identify patients at risk. In 
particular, we recommend an evaluation of self-care confidence, because interventions aimed at 
improving confidence may be particularly effective in improving self-care. 
Further research is needed to describe self-care maintenance, self-care management and self-
care confidence in both heart failure and diabetes in order to answer relevant questions concerning 
self-care of people with both the diseases. Determinants of diabetes-related self-care maintenance, 
self-care management and self-care confidence should also be examined as well. Prospective 
designs are needed to evaluate short- and long-term outcomes associated with self-care in this group 
of patients. Finally, integrated methods and interventions, focusing both on heart failure and 
diabetes, should be tested to improve self-care in this unique and growing patient population. 
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Table 1.  Socio-demographic characteristics of heart failure patients with and without diabetes 
mellitus. 
 
Diabetes P 
Yes 
(n=379) 
No 
(n=813) 
 
n (%) n (%)  
Patient Gender   0.767 
     Female 156(41) 342(42)  
     Male 223(59) 471(58)  
Age (median, interquartile range) 75(68-80) 73(65-80) 0.010 
Education   0.023 
     Less than high school 319(84) 628(78)  
     High school 41(11) 129(16)  
     University degree 18(5) 53(7)  
Marital Status   0.052 
     Single 23(6) 57(7)  
     Married 225(59) 452(56)  
     Divorced 14(4) 63(8)  
     Widowed 117(31) 241(30)  
Family Income in Euros   0.147 
     0-1000 123(33) 238(30)  
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     1001-2000 192(51) 410(51)  
     >2000 56(15) 157(20)  
Employment status   <0,001 
     Unemployed/Retired 334(88) 644(79)  
     Employed 45(12) 169(21)  
Presence of a caregiver   0.899 
     No 91(24) 198(25)  
     Yes 286(76) 611(76)  
Note. DM = diabetes mellitus; All variables were tested with a chi-square test except age that was tested using a two-
sided Wilcoxon rank-sum test.  
*For the Age variable median and 1
st
-3
rd
 interquartile range are presented. 
 
 
 
Table 2. Clinical characteristics of heart failure patients with and without diabetes mellitus. 
 Diabetes Mellitus P 
Yes 
(n=379) 
No 
(n=813) 
 
 median[1st-3rd 
quartile] 
median[1st-3rd 
quartile] 
 
 
Body Mass Index  27[25-29] 27[24-29] 0.208 
Year of illness   4[2-7] 3[2-5] 0.001 
Ejection Fraction (percentage)   45[36-50] 45[38-52] 0.228 
Charlson Co-morbidity Index Score 3[2-4] 2[2-3] <.001 
Number of medications   6[4-8] 4[3-6] <.001 
Mini Mental State Examination score   24[19-28] 26[22-30] <.001 
  n(%) n(%)  
New York Heart Association Class     0.043 
     I 52(14) 145(18)  
     II 152(40) 355(44)  
     III 138(36) 255(31)  
     IV 
 
37(10) 56(7)  
Number of hospitalization in the last 
year 
  <.001 
     Never 133(35) 409(50)  
     Once 147(39) 276(34)  
     Twice 59(16) 100(12)  
     >2 times 
 
40(11) 28(3)  
 27 
Atrial Fibrillation   161(43) 301(37) 0.076 
Sleep Apnea   67(18) 94(12) 0.003 
High Blood Pressure   272(72) 539(66) 0.063 
Anemia   94(27) 158(21) 0.023 
Pulmonary Hypertension   23(6) 54(7) 0.717 
Peripheral vascular disease   66(17) 124(15) 0.332 
Stroke   41(12) 68(9) 0.192 
Hemiplegia 20(5) 38(5) 0.652 
Chronic Obstructive Pulmonary Disease   144(38) 235(29) <.001 
Peptic Ulcer   44(12) 78(10) 0.291 
Renal disease   80(21) 91(11) <.001 
Connective Tissue disease   11(3) 19(2) 0.563 
Mild Liver Disease   20(5) 40(5) 0.777 
Severe Liver Disease   2(1) 4(1) 0.936 
Leukemia   2(1) 6(1) 1.000 
Lymphoma   1(0) 6(1) 0.441 
Cancer without metastasis   5(1) 21(3) 0.163 
Cancer with metastasis   20(5) 29(4) 0.167 
Prior Myocardial Infarction   149(43) 258(35) 0.014 
Note. Body Mass Index, Year of illness, Ejection Fraction, Charlson Comorbidity Index Score, Number of medications, 
MMSE score  were tested using a two-sided Wilcoxon rank-sum test. NYHA Class, Number of hospitalizations, Atrial 
Fibrillation, Sleep Apnea, High Blood Pressure, Anemia, Pulmonary Hypertension, Peripheral vascular disease, Stroke, 
Hemiplegia, COPD, Peptic Ulcer, Renal disease, Connective Tissue disease, Mild Liver Disease, Severe Liver Disease, 
Cancer without metastasis, Cancer with metastasis, Prior Myocardial Infarction were tested using chi-square test. 
Leukemia and Lymphoma were tested by an exact Fisher test. 
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Figure 1. Comparison of self-care maintenance, self-care management and self-care confidence 
means and medians between heart failure patients with diabetes mellitus (n= 379) and without 
diabetes mellitus (n= 813).  
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Note. Sample size in self-care management dimension is lower (628) because this scale was administered only to 
patients who reported symptoms of heart failure in the last month. P-values derived by multiple linear regression 
adjusting for age, gender, Charlson Comorbidity Index score, number of medications, employment status, Mini Mental 
State Examination score, caregiver presence, education, months of illness, New York heart Association functional class, 
number of hospitalizations in the last year, alcohol consumption and self-care confidence (this last one only in the 
regression analysis on self-care maintenance and self-care management). 
 
 
 
 
 
Table 3. Socio-demographic and clinical determinants of self-care maintenance, self-care 
management and self-care confidence in heart failure patients with diabetes mellitus (n = 379).  
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Variable R -square 
Parameter 
Estimate 
(95%CI) 
p value 
Determinants of self-care maintenance (n=379) 0.34   
     Age 
 
-0.20 (-0.40- -
0.007) 0.042 
     Gender  -1.01 (-3.83-1.79) 0.471 
     Presence of diabetes complications  -0.28 (-2.20-1.63) 0.771 
     Charlson Comorbidity Index score  -0.20 (-1.37-0.97) 0.735 
     Number of medications taken by patients  0.90 (0.15-1.65) 0.017 
     Employment status  -0.39 (-5.60-4.82) 0.883 
     Mini Mental State Examination score  -0.02 (-0.29-0.24) 0.847 
     Presence of a caregiver  -3.43 (-6.82- -0.05) 0.046 
     Family Income  -1.69 (-2.96- -0.4) 0.009 
     Month of Illness  0.02 (0.005-0.53) 0.105 
     New York Heart Association Class  -1.72 (-3.62-0.17) 0.074 
     Self-care confidence  0.34 (0.26-0.40) <.001 
 
Determinants of self-care management (n=215) 
0.53   
     Age  0.13 (-0.17-0.43) 0.396 
     Gender  -5.42 (-9.73- -1.12) 0.013 
     Presence of diabetes complications  0.79 (-1.92-3.51) 0.568 
     Charlson Comorbidity Index score  -0.55 (-2.44-1.33) 0.564 
     Number of medications taken by patients  -1.53 (-2.59- -0.47) 0.004 
     Employment status  2.30 (-6.54-11.16) 0.609 
     Mini Mental State Examination score  -0.26 (-0.65-0.11) 0.170 
     Presence of a caregiver  0.60 (-4.73-5.93) 0.825 
     Family Income  0.47 (-1.47-2.43) 0.630 
     Months of Illness  -0.002 (-0.04-0.04) 0.910 
     New York Heart Association Class  -2.15 (-4.99-0.69) 0.138 
     Self-care confidence  0.71 (0.60-0.82) <.001 
 
Determinants of self-care confidence (n=379) 
0.20   
     Age  -0.20 (-0.50-0.08) 0.165 
     Gender  -1.45 (-5.64-2.73) 0.497 
     Presence of diabetes complications  2.72 (-0.13-5.58) 0.062 
     Charlson Comorbidity Index score  0.002 (-1.76-1.77) 0.997 
     Number of medications taken by patients  1.80 (0.66-2.94) 0.002 
     Employment status  -1.18 (-8.95-6.57) 0.764 
     Mini Mental State Examination score  1.26 (0.88-1.64) <.001 
     Presence of a caregiver  -2.71 (-7.73-2.31) 0.290 
     Family Income  -0.31 (-2.21-1.58) 0.743 
     Month of Illness  0.004 (-0.03-0.04) 0.835 
     New York Heart Association Class  -1.13 (-3.92-1.66) 0.427 
Note. The three models were performed on imputed data. Sample size in the regression of self-care management is 
lower (n=215) because this scale is administered only to patients who reported symptoms of heart failure in the last 
month. 
